Abstract. One OCDMA PON system is discussed in this paper. Multi-length Two-Weight Carrier Hopping Prime Codes is selected as encoder scheme, encoded information is transmitted through Optical fiber. Hard Limiter is utilized in receiver terminal to ensure lower bit error rate. Simulation shows that it can be used for large capacity optical networks.
distinguish with each other. Thus it allows multiple users share the same channel with random access while the wavelength tunable is not required. In this case, the bandwidth resource is used much more sufficiently; 2. Time and frequency are asynchronous without signal consistent requirements between different users; 3. As for the asynchronous access, it needs no synchronization while almost no time delay, which is especially useful for gusty traffic, large capacity and high-speed network; 4. OCDMA utilizes launching and receiving point to encode and decode without any consideration of network structure, which can achieve a truly "transparent" alloptical network; 5.OCDMA uses spread spectrum coding technology that match exactly the user's signals only in the sending and receiving ends. The others obtained will be treated as pseudorandom noise signals. Because of these advantages, optical code division multiple access technology has become a hot research area.
In OCDMA-PON system, ONU is responsible to allocate each user a codec that contains a unique address code and a unique address code. After the allocation, the user's data is modulated onto an optical carrier and is encoded via the optical encoder. The encoded data is transmitted through light distributing link to destination OLT and the decoder decodes the encoded optical signal in OLT. The decoded data streams are uploaded by the OLT transmitter to other core networks to achieve mutual communication between each ONU in different PONs. After the data stream of the core line, transmission is modulated by the OLT and encoded by the optical encoder. Then the coded data stream is transmitted to the optical distribution network through the fiber channel, and each ONU or ONT .After that, decoder in each ONU can decode them to recover the original data and achieve the receiving [8] .
A basic OCDMA network is made up of OLT in the terminal and ONU in the client. They are connected via a star coupler. The sender and the recipient are located in ONU. Optical encoder of user's data sources is done in the sender terminal, and then superimposed together to form a signal vector and transmitted via the optical fiber. While receiving, the receiver decodes each signal vector and original signal is recovered via a specific threshold decision technology, and transmitted to the receiver to achieve the restoration of the original transmission data. A typical optical code division multiple access networks can be found in Fig 1 [ 
Depending on the coding mode, the optical code division multiple access networks can be divided into coherent and non-coherent systems. Coherent systems utilize the phase of the light to transmit the signal. Non-coherent systems transmit the signal by the energy of the light field. Phase encoding can take advantage of strict sequence spread spectrum to reduce inter-symbol interference. However, its system structure is relatively complex, and it is strict to clock synchronization. In particular, in the case of lager transmission rate, it has very strict requirement of light source coherence. While the non-coherent systems use light intensity to represent the presence or absence of the information. In other words, it uses signals to represents '0' or '1'. The receiving end of each user can accept signal from a plurality encoder, and do correlation operation in the decoder to obtain the original signal by threshold decision. Device performance requirements of the system are more lenient, but multi-user interference is more serious and its error rate will rise when concurrent users focused.
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The construction of a two-dimensional multi-carrier multi-hop prime codes.
A. OCDMA Passive Optical Network Address Codes Selection
Prime codes and optical orthogonal codes [9, 10] 
, greater capacity can be obtained by relaxing cross-correlation constraints, but inter-symbol interference can be increased, in proportion, the bit error rate is also increased. Increase the capacity in the case of smaller inter-symbol interference and bit error rate is the key of this study. Currently the research mainly focused on constructing multiple optical orthogonal codes. Hard Limiter [12] is the threshold value judgment and it is used in the sending and receiving end also possessing significantly meaning to improve the system performance.
One-dimensional optical orthogonal codes and prime codes are inadequate to the transmission of large amounts of data. Therefore, it is particularly important to effectively increase the capacity as much as possible with sufficient fault tolerance. Currently, the mainly methods are spreading spectrum coding technologies with multidimensional codes that extend the data to time domain, frequency domain and airspace to increase the capacity.
B. Construction of 2-Dimensional Multi-Carrier Hopping Prime Codes.
Multi-Dimensional coding techniques have been studied by many scholars. Current research focuses on 2 Dimensional Optical Orthogonal Codes (2D OOC), which mainly include: Prime Codes/Prime Codes (PC/PC) [13] , Prime Codes/ Optical Orthogonal Codes (PC/OOC) [14] , Extended Quadratic Congruence Codes/Prime Codes (EQC/PC) [15] and so on. The sequence of prime numbers utilized by 2D OOC and EQC/PC are wavelength hopping sequence. PC/OOC utilizes hopping sequence of OOCs.
2-Dimensional Multi-length Carrier Hopping Prime Codes (2DMCHPCs) [16] can achieve the transmission in different rates and different bit-error-rates. The construction of multi-carrier hopping prime codes is as follows:
Given two positive integers  and 
A longer matrix can be obtained as:
donates modulo-p multiplication. Double-long CHPC codes [6] structure is completed in this way. Its code weight is  , length of matrix 
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As can be seen from the figure, for the system, the initial selection of low-weight code will bring small error rate. But as the number of users increasing, the bit error rate of low-weight code increases more quickly. Suppose only low-weight codes or high-weight codes are used in the systems respectively, they can be showed as the Y, X axis curves in the figure above. From the figure, for system utilizes low-weight codes only, the initial error rate is low. With the increasing number of users, bit error rate is on the rise. The error rate increase becomes much placid with the increasing number of access users. System that utilizes high weight code has the same performance. Error rate increases more rapidly for the system with low-weight codes.
In order to maintain good system performance, the system can alternately select the program of high weight codes and low-weight codes. In the case of small number of users, the article mainly uses low-weight code as transmission coding schemes. As the number of users increases, the system will use high weight code as the encoding scheme to get better performance.
Conclusion
For one-dimensional OCDMA PON system, it can get better performance by using multiple 2-D MCHPCs OCDMA PON system, which can accommodate more concurrent users. The use of spectrum is also increased to some degree in this way. Hard limiter used in the receiving end reduces some bits of noises and inter-symbol interferences. Simulation results show that the OCDMA PON system that uses multiple 2-D MCHPCs, as the number of users increases, the bit error rate of low and high weight codes possess diversity between each other.
